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[HEM FLANGE] 

Cross Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application Serial No. 
60/328456, filed October 1 0, 2001 . 

Background of Invention 

[0001] FIELD OF INVENTION 

[0002] The present invention relates to the field of vehicle doors, and more particularly, 
the hem flanges of vehicle doors, hoods, hatches and liftgates. 

[0003] BACKGROUND OF THE INVENTION 

[0004] Vehicles generally include doors, hoods, decklids, or tailgates which each have 
one unitary outer panel of sheet metal. Each of these components are formed from 
inner and outer sheet metal panels which are connected by a hem. The outer sheet 
metal panel is slightly larger than the inner sheet metal panel. The outer panel of 
sheet metal is joined to the second inner reinforcing panel of sheet metal by hemming 
a flange over and along the edge of the door, hood, decklid or the like, and an 
adhesive is applied between the flange and the inner reinforcing panel. 

[0005] According to known hemming processes, an outer sheet metal panel is stamped 
and formed to include a border flange along a periphery of the outer panel. An inner 
sheet metal reinforcing panel is formed and shaped to be slightly smaller than the 
outer sheet metal panel. The inner panel is placed against the outer panel such that a 
periphery of the inner panel is disposed adjacent and generally parallel to the border 
flange of the outer panel. The two panels are then secured together by hemming the 
border flange of the outer panel over the adjacent periphery of the inner panel. 
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[0006] As shown in Figure 1 , the lateral edge 1 9 of the outer panel 1 2 may be generally 
inclined against the inner reinforcing panel 1 4. To further secure the outer panel 1 2 to 
the inner reinforcing panel 14, an adhesive 1 7 is generally applied on the outer panel 
1 2 prior to mating the outer panel 1 2 to the inner panel 1 4. Upon heating the 
assembled door arrangement, the adhesive 1 7 solidifies between the inner panel 14 
and outer panel 1 2 to secure the inner reinforcing panel 1 4 to the outer panel 1 2. 
Furthermore, drain holes (not shown) are defined at the base 21 of the inner panel 14 
to allow water to pass through. 

[0007] As indicated, the traditional hem flange design implements adhesive to secure the 
outer panel to the inner panel. However, upon depositing the adhesive 1 7 and closing 
the hem flange 1 0 at the lateral edge 1 9 of the outer panel 1 2, the interior portion 1 8 
of the hem flange 10 is closed off from being properly cleaned, phosphated and e- 
coated thereby resulting in the sheet metal being unprotected from corrosion. Without 
the proper barrier to protect the sheet metal, the hem flange may prematurely 
corrode. 

[0008] Consequently a need has developed for a modified open hem flange design which 
allows the interior and exterior of the hem flange to be properly treated for protection 
against corrosion. The new open hem flange design eliminates the lower hem 
adhesive and provides a gap allowing for thorough cleaning, phosphating and e- 
coating of the interior and exterior of the hem flange. 

Summary of Invention 

[0009] It is a principal object of the present invention to provide a hem flange design 
which allows for thorough cleaning, phosphating and e-coating of the interior and 
exterior of the hem flange. 

[001 0] It is yet another object of the present invention to provide a hem flange design 
which allows water to easily pass through the hem flange. 

[001 1] It is still another object of the present invention to provide a method for 
manufacturing an open hem flange design. 

[0012] 

In accordance with the above objects and other objects and features of the 
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present invention, a hem flange design is provided As those skilled in the art will 
recognize, the embodiments of this invention may vary depending upon the specific 
requirements of a vehicle. Accordingly, the particular size and shape of the hem 
flange components may vary, depending upon the particular application. 

[001 3] The above objects and other objects, features, and advantages of the present 
invention are more readily understood from review of the attached drawings and 
accompanying specification. 

Brief Description of Drawings 

[001 4] FIGURE 1 is cross sectional view of a hem flange of the prior art; 

[001 5] FIGURE 2 is a fragmented frontal view of the hem flange of the present invention 
on a vehicle door; 

[001 6] FIGURE 3 is a cross sectional view of a hem flange of the present invention; and 

[001 7] FIGURE 4 is a flow chart representing the method for manufacturing the hem 
flange of the present invention. 

Detailed Description 

[001 8] Referring now to Figure 2, the hem flange 20 of the present invention is shown in 
fragmented view of the inner lower door hem. The door components may be made of 
steel, aluminum, magnesium or the like. As shown, the inner panel (36 shown in 
Figure 3) is dimpled 24 along the lower door panel 26. The dimples 24 are placed in 
the inner door panel 36 just above the lower edge. The dimples 24 are preferably but 
not necessarily 1.5 mm tall by 4-5 mm long and 2-3 mm wide. The number of 
dimples 24 depends on the length of the door 28. This design placed dimples 50 mm 
from the front and rear edge of the inner and spaced the remaining dimples 
approximately 1 70 mm apart along the bottom. The lower door hem outside 
dimension is approximately 5 mm. Referring to Figure 3, this produces a gap between 
the inner door panel 36 and the lateral edge 38 of the outer door panel 30. 

[0019] 

The outer door panel 30 should also preferably be configured so that there is a 
gap between the outer door panel 30 and the inner door panel 36 in order to allow the 
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e-coating, cleaning, and phosphating to thoroughly clean both sides of the inner door 
panel as it sits within the hem flange. 

[0020] As shown in Figure 3 of the drawings, a cross sectional view is shown where the 
view is taken along lines 3-3 in Figure 2. As shown in Figure 3, the outer panel 30 is 
bent at the base 32 of the outer panel 30 and up toward the other side of the inner 
door panel 36. Under this configuration, the bend diameter of the outer panel is not 
so significant to exert undue stress on the outer panel. Along the edge of the inner 
panel 36 are dimples 24 to provide a standoff between the inner 36 and outer 30 
panels. As indicated above, a 1 mm gap should preferably exist between the lateral 
edge 38 of the outer door panel 30-and the inner door panel 36 to allow for washing 
liquids and anti-corrosion liquids to pass through the hem flange. 

[0021] As shown in Figure 3, an adhesive 39 is positioned between the outer door panel 
30 and the inner door panel 36. The adhesive 39 is applied to the door structure after 
the electrocoating process has taken place. This secondary operation is done after the 
vehicle has been electrocoated at the assembly plant. The preformed stick adhesive 
39 is preferably but not necessarily 5 mm in diameter and is placed into the door 
through an access hole at the top or middle portion of the door or through the belt 
line opening, depending on the design. The length of the stick is dependent on the 
door length. The stick adhesive self-locates in the lower door cavity during the primer 
bake process. As the temperature increases in the primer bake process, the adhesive 
stick 39 melts into the door and between the outer door panel 30 and the inner door 
panel 36. Once the adhesive 39 is in its proper position, the adhesive 39 bonds the 
inner door panel 36 and outer door panel 30 to provide additional structure and 
prevent unwanted noise. 



Referring now to Figure 4, a flow chart illustrating the method for manufacturing 
the open hem flange of the present invention is shown. The outer sheet metal panel is 
stamped 50 to include a border flange along the periphery of the outer sheet panel 
and the inner sheet metal panel is stamped 51 with dimples along the lower portion of 
the panel. Subsequently, the inner sheet metal reinforcing panel is nested 52 within 
the outer sheet metal panel. The outer sheet metal panel is then affixed to the inner 
sheet metal panel. Subsequently, the door structure is electrocoated 56, and a stick 



[0022] 
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adhesive is applied 58 between the outer sheet metal panel and the inner sheet metal 
reinforcing panel. The door structure and the stick adhesive is heated 60 so that the 
stick adhesive melts into the door between the outer sheet metal panel and the inner 
sheet metal reinforcing panel. The outer sheet metal panel is then secured 62 to the 
inner sheet metal reinforcing panel as the adhesive bonds to each surface. 

[0023] Having the described the open hem flange of the present invention and its 

associated manufacturing process, various advantages and uses will become apparent 
to those skilled in the art that modification may be made to the invention without 
departing from the concepts disclosed herein. Such modifications are considered as 
included in the following claims unless these claims by their language expressly state 
otherwise. 
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